The longstanding notion of stripe incommensurability being proportional to doping, δ(x) ∝ x, in lanthanum transition-metal oxides, La 2−x Sr x T mO 4 (T m = Cu, N i, Co), is partly borne out by experiment but also plagued with exceptions. Future neutron-scattering experiments on cobaltates could provide a clear distinction whether a linear or square-root dependence, δ(x) ∝ √ x − x 0 , is valid.
Pristine lanthanum cuprate, nickelate and cobaltate, La 2 CuO 4 , La 2 N iO 4 , S = 1 and S = proportional to the level of hole doping (see Fig.1 at 0.03 ≤ x ≤ 0.05),
where c is a coefficient of proportionality. Later experiments with neutron or X-ray scattering in extended doping ranges of La 2−x Sr x CuO 4 showed that the incommensurability of MDWs and CDWs deviates from proportionality, Eq. (1), leveling off for x > 1/8.
A derivation of the doping dependence of stripe incommensurability, 3 based on a partition of the CuO 2 plane by the doped holes gave a square-root dependence,
with an off-set by the Néel concentration, x 0 = x The data in Fig. 1 fall near the diagonal for low doping, 0.03 ≤ x ≤ 0.05, as mentioned, and again near the intersection of the curve and diagonal atẋ = 0.10. But they clearly deviate from the diagonal otherwise, particularly for large doping levels, 0.12 < x ≤ 0.20.
Concerning the latter deviation it is not clear whether or not the data "level off" (ramp-like),
as frequently noted in the literature, implying a constant level of δ(x) at large x. Cross marks (×) show theoretical values used for extrapolated spectra in Fig. 4 .
Three of the data in Fig. 3 -for doping 0.4 ≤ x ≤ 0.5 and near the tangent point atẋ = 0.5-fall equally close to the curve and diagonal. The deviating case at x = 0.6 may need special consideration as it falls into the checkerboard pattern starting at halfdoping, x = 0.5. 7 Absence of stripe incommensuration, δ = 0, was observed for x = 0.3 by commensurate magnetic scattering and confirmed by commensurate AFM character of spin-wave modes. Fig. 3 ), based on the assumptions (i) that the square-root formula for the incommensurability is valid-Eq. (2) with a coefficient C = 1/2-and (ii) that the trend of widening peak-width continues progressively. The goal is not high accuracy (impeded by inaccuracy of peak widening) but qualitative insight.
As a consequence of double-peak approach and the dominating effect of peak widening, the double peaks will eventually start to overlap, causing a rise of their inner flanks. This can be seen qualitatively in Fig. 4 the case illustrates, the appearance of a single peak in the measured signal is a necessary, but not a sufficient condition for the disappearance of stripe incommensurability, δ = 0.
In the final scenario, x = 0.25, the constituting double peaks coincide. Only in this case can δ = 0 be concluded from the single-peak shape of the measured signal. These considerations may be useful in future neutron-scattering experiments on La 2−x Sr x CoO 4 with the goal of discriminating between linear or square-root dependence of stripe incommensurability δ(x), Eq. (1) or (2).
